Treatment of stroke with liposomal neuroprotective agents under cerebral ischemia conditions.
Since the proportion of patients given thrombolytic therapy with tissue plasminogen activator (t-PA) is very limited because of the narrow therapeutic window, the development of new therapies for ischemic stroke has been desired. We previously reported that liposomes injected intravenously accumulate in the ischemic region of the brain via disruption of the blood-brain barrier that occurs under cerebral ischemia. In the present study, we investigated the efficacy of a liposomal neuroprotective agent in middle cerebral artery occlusion (MCAO) rats to develop ischemic stroke therapy prior to the recovery of cerebral blood flow. For this purpose, PEGylated liposomes encapsulating FK506 (FK506-liposomes) were prepared and injected intravenously into MCAO rats after a 1-h occlusion. This treatment significantly suppressed the expansion of oxidative stress and brain cell damage. In addition, administration of FK506-liposomes before reperfusion significantly ameliorated motor function deficits of the rats caused by ischemia/reperfusion injury. These findings suggest that FK506-liposomes effectively exerted a neuroprotective effect during ischemic conditions, and that combination therapy with a liposomal neuroprotectant plus t-PA could be a promising therapeutic strategy for ischemic stroke.